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PRC 96 (2017) 4, 044904
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Non-prompt direct “thermal” photon

Temperature via > 4OF E N e A (o 0oy ]
) [ E STAR Pre“mlnary E - PHENIX Au + Au, Vs_NN=200 GeV ]
photon and di-lepton =™ - u xui s | : oop teremety 3
. . 300 O IMR ¢ LMR NAGO (In+In) E | T, extraction range ]
250 = ¥ LMR HADES ‘ = 'g' 0.5 ® 08<p <19GeVlc —:
E , ] > L o 20<p <40GeVic = ]
200 = O] i ]
_ S . Y T s 04 Mg STeMeve ]
* T\ from di-lepton mass spectra F bs  © = }% ﬁ @ E .
° dil"ect phOtOh - QCD prom pt 'Y 100 ;— Tpc LQCD  HotQcd: PLB 795 (2019) 15-21 %O —; 0.3 E:I _
- oT,SH *T,GCE T,SCE ) | — T 1 7 T Soidso
50 :_ Ten SH:hP. Braun-Munzinger: etal. Nature 561, 322-330 (2018) = Eg * L m 260 MeV/c B
[ T.. GCE/SCE: STAR PRC 96, 044904 (2017) ] o 1
0 T L L L — II . . . — III . . . ekl I- 0.2 B 1 1 1 | 1 1 1 I 1 1 1 | 1 ]
1 10 | 10 T 1 \93 0 200 400 600
NAG60: EPIC (2009) 59 607-623 HADES: Nature Physics 15, 1040-1045 (2019) “B ( e ) chh/dn I o
_ ___ “Excess” = “Inclusive” — “Cocktail Sum”
-" - T T T T T 171 I] T T T § 8l Il T T T T 1171 TI T H -
% [ —— NA60In+In@17.3 GeV (dN_/dn > 30) 10 & Direct y (1.0<p, <5.0 GeVil) o arXiv:2203.17187
> | —e— STARAu+Au@27 GeV (0-80%) © + PHENIX AusAu 200 GeV -t 3 PRL123(2019) 022301
= Lo {1 — fittonew data _
S 1oL —a— STAR Au+Au@54.4 GeV (0-80%) j fit p+p 200 GeV E
= STAR Preliminary a0 scaled by N ]
< > 107°E
1230 = : PHENIX ]
~ k] -2 = —
X * Z107E 5 o AutAu39GeV 3
g ! E_ (a*BW+b*M*?) x e™T © } = e Au+Au 62.4 GeV ]
— - Tiwr =165 + 4 MeV 103 = Au+Au200 GeV |
o} plaBwabt M¥2) x M7 =167 + 20 MeV E o Cu+Cu 200 GeV =
g [ wm + <0 e af - - fitto published data ]
Z B T(La,,,::‘w+b W <" _ 174 + 15 MeV 107" F ALICE 3
& 100 = Pb+Pb 2760 GeV 1
- 1 L I 1 1 1 I L 1 L I 1 1 1 I L 1 1 I B 7
0 2 0.4 0.6 0.8 1.22 1 1 1 Ll 11 II 1 1 1 ;N | | 2 1 1 1 L1 1| l| 3 1
NAGO: EPIC (2009) 59: 607-623 M, (GeV/c) 10 I0 10

1
dN,_ /dn o

BES2workshop in 2022 RHIC/AGS AUM, 7/Jun/2022 Shinlchi Esumi, Univ. of Tsukuba, TCHoU



Nuclear Modification, Baryon, Meson

and Strangeness

« onset of high pr suppression, Baryon - meson
+ strangeness enhancement, K/pi horn, baryon density
« onset of J/psi suppression, flow of charm quark

PRL 121 (2018) 32301
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Directed and Elliptic Flow

« v1i-slope, EOS, phase transition
« light- and hyper-nuclei

* Vv2, Ncqo-scaling, hadron-parton
« expansion, small system

PRL 112 (2014) 162301
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Mid-rapidity v_ Slope

PRC 103 (2021) 34908
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Femtoscopy and Source Geometry PRC 92 (2015) 14904
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Net-Baryon

Higher Order Fluctuation

« conserved number fluctuation

* higher order, sensitivity

 CEP, cross-over transition

* baryon conservation baseline

« volume fluctuation, centrality

* rapidity acceptance dependence

PRL 127 (2021) 262301
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PRL 128 (2022) 202303
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Vortical Fluid and Chiral Magnetic Effect

isobar blind analysis completed

(no hint of CME at the moment) PRC 105 (2022) 14901
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Summary

 Experiments at BNL, CERN, GSI

« Beam Energy Scan Phase-ll

 Thermal and Chemical Freeze-out
 Temperatures with photon, di-lepton

« Baryon, Meson and Strangeness

* Directed and Elliptic Flow
 Femtoscopy and Source Geometry

* Net-Baryon Higher Order Fluctuation

« Vortical Fluid and Chiral Magnetic Effect

Thank you very much, especially for RHIC/BNL staffs, STAR (and other) collaborators,
and high-energy heavy-ion group members in Univ. of Tsukuba,
and Tomonaga Center for the History of the Universe
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